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Objective:	   	   There	   is	   a	   large	   body	   of	   research	   on	   the	   cognitive,	   emotional,	   and	  behavioral	   outcomes	   of	   children	   of	   depressed	   mothers	   (Ramchandani,	   2011).	  	  However,	   little	   research	  has	  been	  done	  on	  whether	  maternal	  perinatal	  depression	  affects	   child	   obesity.	   Thus,	   the	   proposed	   study	   will	   be	   critically	   relevant	   to	   the	  current	  public	  health	  epidemic	  of	  obesity.	  The	  objective	  of	  the	  proposed	  study	  will	  be	  to	  examine	  the	  correlation	  between	  maternal	  depression	  and	  child	  obesity	  risk.	  	  
Setting:	   3,000	   mother-­‐child	   pairs	   in	   Project	   VIVA,	   a	   prospective	   cohort	   study,	  located	  in	  Boston,	  Massachusetts.	  	  
Study	  Design:	  At	  the	  first	  clinical	  visit,	  mothers	  will	  take	  a	  survey	  of	  the	  risk	  factors	  for	  depression	  and	  basic	  demographic	  information	  will	  also	  be	  collected.	  At	  the	  mid-­‐pregnancy	  visit,	  the	  Edinburgh	  Postnatal	  Depression	  Scale	  (EPDS)	  and	  Binge	  Eating	  Scale	  will	   be	   administered.	  All	   previous	   variables	  will	   be	  updated	   again	  3-­‐months	  postpartum,	  6-­‐months	  postpartum,	  and	  annually	  for	  3	  years.	  At	  birth,	  the	  Neonatal	  Behavioral	  Assessment	  Scale	  (NBAS)	  will	  be	  used	  to	  generally	  evaluate	  the	  health	  of	  the	   newborn.	   In	   lieu	   of	   the	   standard	   BMI,	   we	   will	   use	   a	   more	   precise	   and	  comprehensive	   tool,	   Pea	   Pod,	   to	   measure	   body	   fat	   composition	   of	   the	   newborn.	  Information	  about	   the	  child’s	  social	  environment	  and	   lifestyle	  will	  be	  collected	  via	  questionnaires	  and	  interviews	  annually	  until	  age	  3.	  The	  study	  will	  be	  conducted	  in	  compliance	   with	   the	   1990	   Institute	   of	   Medicine	   guidelines.	   Human	   subjects	  committee	  of	  Harvard	  Pilgrim	  Health	  Care	  will	  also	  approve	  the	  study	  protocols.	  




our	  hypothesis:	  mothers	  with	  perinatal	  depression	  will	  have	  greater	  risk	  factors	  at	  pre-­‐pregnancy,	   higher	  Edinburgh	  Post	  Partum	  Depression	   scale	   score	   (depression	  as	  12+),	  and	  higher	  Binge	  Eating	  score	  (severe	  bingeing	  27+).	  We	  also	  predict	  that	  infants	   exposed	   to	  perinatal	   depression	  will	  weigh	   less	   at	   birth,	   have	   lower	  NBAS	  scores	  at	  birth	  and	  higher	  percent	  body	  fat	  at	  age	  3.	  
Conclusion:	  The	   study	  will	   contribute	   to	   the	   existing	   knowledge	   of	   perinatal	   risk	  factors	   that	   contribute	   to	   early	   onset	   obesity.	  New	   recommendations	  may	   also	  be	  made	  to	  prevent	  maternal	  perinatal	  depression.	  
Resources:	  The	   study	  will	   be	   a	   collaborative	   effort	  with	  Project	  Viva	   longitudinal	  study	  under	   the	  supervision	  and	  guidance	  of	  Matthew	  W.	  Gillman,	  MD,	  of	  Harvard	  Medical	  School	  and	  his	  research	  team	  at	  Harvard	  Pilgrim	  Health	  Care.	  
	  
















































Method	  and	  Design	  
Subject	  Recruitment	  
	   Participants	   for	   the	   proposed	   study	   will	   be	   recruited	   from	   Project	   Viva,	   a	  prospective	   cohort	   study	   of	   pregnancy	   outcomes	   and	   maternal	   and	   child	   health	  (Rich-­‐Edwards,	   2006).	   Prospective	   mothers	   will	   be	   recruited	   during	   a	   pre-­‐pregnancy	  visit	   at	  1	   the	  8	  offices	  of	   the	  Harvard	  Vanguard	  Medical	   center,	   a	   large	  multi-­‐specialty	   group	   practice	   and	   comprehensive	   wellness	   center	   located	   in	  Boston.	  Data	  will	  be	  collected	  at	  3	   times	  during	   the	  pregnancy:	  at	   the	   first	   clinical	  visit,	   at	   the	  mid-­‐pregnancy	  visit,	   3	   –	  months	  postpartum,	  6	   –	  months	  postpartum,	  and	   then	   annually	   for	   3	   years.	   All	   data	   will	   be	   collected	   during	   the	   participant’s	  routine	  check-­‐	  up	  at	  the	  medical	  office	  or	  at	  home	  for	  the	  participant’s	  convenience.	  No	  situations	  or	  materials	  will	  be	  considered	  invasive	  at	  any	  time	  during	  the	  study.	  The	  participants	  will	  experience	  little,	  if	  any,	  risk	  during	  the	  study.	  






Exclusion	  Criteria	  VIVA	  will	  employ	  their	  own	  exclusion	  criteria	  for	  the	  participants.	  Eligibility	  criteria	  for	   the	   VIVA	   project	   includes	   fluency	   in	   English,	   gestational	   age	   <22	   weeks,	   and	  singleton	  pregnancy	   (Oken,	   2007).	   Participants	  will	   also	   be	   excluded	   if	   any	   of	   the	  following	  apply:	  a)	  participant	  smokes	  or	  uses	  alcohol/drugs;	  b)	  depression	   is	  not	  the	   primary	   mental	   health	   problem;	   c)	   take	   vitamin	   supplements	   to	   relieve	  depressive	  symptoms;	  d)	  delivery	  of	  preterm	  births.	  
























effective	   measurement	   for	   care	   management	   not	  necessarily	  for	  documentation	  in	  research	  studies.	  vi. Pea	  Pod	  &	  Bod	  Pod	  Measurement	  1. Most	  all	  research	  studies	  in	  this	  area	  have	  evaluated	  BMI	   or	   skin-­‐fold	   measurements	   (Burdette,	   2003;	  Davis,	   2011;	   Topham,	   2009).	   The	   proposed	   study	  will	   introduce	   a	  more	   innovative	   and	   accurate	  way	  to	   measure	   body	   fat	   composition,	   using	   fat	   mass,	  lean	   tissue,	   muscle	   mass,	   and	   bone	   weight	   to	  measure	  nutrition	  in	  not	  more	  than	  5	  minutes	  (Ellis,	  2007).	  It	  is	  effective	  for	  newborns	  and	  adults	  alike.	  
Conclusion	  
Predicted	  Results	   	  




Prior	  research	  by	  Chen	  et	  al.	  (2010)	  tells	  us	  that	  maternal	  obesity	  influences	  the	  Apgar	  score	  at	  birth.	  In	  particular,	  obese	  mothers	  are	  more	  likely	  to	  have	  obese	  children.	  	  Our	  predicted	  results	  will	  compliment	  this	  finding.	  We	  predict	  that	  infants	  of	  depressed	  mothers	  will	  have:	  smaller	  weight	  at	  birth,	  lower	  NBAS	  scores	  at	  birth	  and	   higher	   %	   body	   fat	   on	   Bod	   Pod	   measurement	   as	   newborn	   and	   Bod	   Pod	  measurement	  at	  age	  3.	  Consistent	  with	  a	  similar	  Project	  VIVA	  study	  by	  Ertel	  (2010),	  our	   hope	   is	   that	   the	   results	   will	   raise	   the	   possibility	   that	   treating	   perinatal	  depression	  will	  reduce	  obesity	  in	  childhood.	  








regularly	  scheduled	  physician’s	  visits.	  It	  is	  for	  this	  reason	  we	  will	  update	  variables	  at	  each	  visit	  to	  ensure	  reliable	  information.	  	  
Future	  Studies	  There	  are	  an	  infinite	  number	  of	  avenues	  for	  future	  research	  that	  may	  address	  the	  problem	  of	  childhood	  obesity.	  For	  the	  interest	  of	  this	  paper	  topic,	  though,	  there	  are	  just	  a	  few	  that	  we	  would	  like	  to	  address.	  Since	  obesity	  is	  a	  pressing	  concern	  in	  public	   health	   today,	   conducting	   only	   correlation	   studies	   may	   be	   unnecessary.	  Instead,	   it	   is	   critically	   important	   to	   test	   the	   efficacy	   of	   different	   interventions	   and	  treatments	   for	  maternal	  depression	  and	   child	  obesity.	  We	  know	   that	  psychosocial	  stress	  negatively	  affects	  pregnancy	  outcome	  (Hobel,	  2008).	  	  One	  option	  is	  to	  educate	  upcoming	  physicians	  on	  the	  negative	  effects	  of	  maternal	  depression	  on	  mother	  and	  child	   health	   and	   encourage	   them	   to	   address	   psychological	   health	   with	   expecting	  mothers	   at	   each	   clinical	   visit.	   Future	   studies	   may	   also	   test	   the	   efficacy	   of	  psychological	   evaluation	   as	   standard	   of	   care	   for	   expecting	   mothers.	   Moreover,	  future	  studies	  may	  test	  the	  efficacy	  of	  an	  education	  program	  for	  children	  –	  educating	  them	   in	   school	   or	   after-­‐school	   care	   programs	   about	   and	   obesity	   risk	   –	   and	   a	  mandatory	  school	  project	  on	  obesity	  prevention.	  The	  hope	  is	  that	  focused	  education	  in	   the	   school	   system	   will	   encourage	   children	   to	   healthy	   and	   nutrition	   eating	  behavior	  and	  lifestyle	  practices	  to	  sustain	  good	  health	  into	  adulthood.	  	  











Apgar Virginia. (1953). A proposal for a new method of evaluation of the new born 
infant. Current Research in Anesthetic Analgesia, 32, 260-267. 
 
Burdette Hillary L., Whitaker Robert C., Kahn Robert S., Harvey – Berino Jean. (2003). 
Association of Maternal Obesity and Depressive Symptoms with Television- Viewing 
Time in Low- Income Preschool Children. Pediatrics & Adolescent Medicine, 157, 894-
899.  
 Casper	  Regina.	  (2011).	  Length	  of	  prenatal	  exposure	  to	  selective	  serotonin	  reuptake	  inhibitor	  (SSRI)	  antidepressants:	  effects	  on	  neonatal	  adaptation	  and	  psychomotor	  development.	  Psychopharmacology	  	  [Epub	  ahead	  of	  print]	  	  Chen	  Minghua,	  McNiff	  Ceare,	  Madan	  Juliette,	  Goodman	  Elizabeth,	  Davis	  Jonathan	  M.,	  Dammann	  Olaf.	  (2010).	  Maternal	  obesity	  and	  neonatal	  Apgar	  scores.	  The	  Journal	  of	  
Maternal-­	  Fetal	  and	  Neonatal	  Medicine,	  23,	  89	  –	  95.	  	  Cizza	  G.	  (2011).	  Major	  Depressive	  Disorder	  is	  a	  risk	  factor	  for	  low	  bone	  mass,	  central	  obesity,	  and	  other	  medical	  conditions.	  Dialogues	  Clinical	  Neuroscience,	  13,	  73	  
–	  87.	  	  
Cogswell Mary E. (2003). Cigarette Smoking, Alcohol Use and Adverse Pregnancy 
Outcomes: Implications for Micronutrient Supplementation. American Society for 




	  Colles	  SL,	  Dixon	  JB,	  O’Brien	  PE.	  (2008).	  Loss	  of	  control	  is	  central	  to	  psychological	  disturbance	  associated	  with	  binge	  eating	  disorder.	  Obesity	  (Silver	  Spring),	  16,	  608	  –	  
614.	  
 
Cox, J.L., Holden, J.M., and Sagovsky, R. (1987). Detection of postnatal depression: 
Development of the 10-item Edinburgh Postnatal Depression Scale. British Journal of 
Psychiatry, 150, 782-786. 
 
Davis Melvin, Youg LaShun, Davis Sheila P., Moll George. (2011). Parental Depression, 
Family Functioning, and Obesity among African American Children. The Association of 
Black Nursing Facility Journal, 4 – 5.  
 
Ellis, Kenneth, Yao Manjiang, Shypailo Roman J., Urlando Alessando, Wong William 
W, Heird William C. (2007). Body – composition assessment in infancy: air – 
displacement plethymosgraphy compared with a reference 4 – compartment model. 
American Journal of Clinical Nutrition, 85, 90 -95. 
 
Ertel Karen A., Koenen Karestan C., Rich-Edwards Janet W., Gillman, Matthew W. 
(2010). Antenatal and postpartum depressive symptoms are differentially associated with 







Figueiredo Barbara & Conde Ana. (2011). Anxiety and Depression in women and men 
from early pregnancy to 3- months post partum. Women’s Mental Health.[Epub Ahead of 
Print]. 
	  
Gaynes BN, Gavin NI, Meltzer-Brody S, et al. (2005). Perinatal de-pression: Prevalence, 
screening accuracy, and screening outcomes. Evidence Report Technology Assessment 
(Summary), 119, 1–8. 
 
Goodman Janice H & Tyer – Viola Lynda. (2010). Detection, Treatment, and Referral of 
Perinatal Depression and Anxiety by Obstetrical Providers. Journal of Women’s Health, 
19, 477 – 480. 
 
Hobel Calvin, Goldstein Amy, & Barrett Emily. (2008). Psychosocial Stress and 
Pregnancy Outcome. Clinical Obstetrics and Gynecology, 51,333 – 348.  
 
Huang CY, Chi SC, Sousa VD, Wang CP, & Pan KC. (2011). Depression, coronary 
artery disease, type 2 diabetes, metabolic syndrome and quality of life in Taiwanese adult 
in a cardiovascular department of a major hospital in Southern Taiwan. Journal of 
Clinical Nursing, 20, 1293 – 12302. 
 
Kelly Michelle. (2006). The Basics of Prematurity. Journal of Pediatric Health Care, 4, 





Melendez	  Guillermo.	  (2011).	  Introduction:	  The	  First	  Forum	  on	  Child	  Obesity	  Interventions.	  American	  Society	  for	  Nutrition,	  2,	  157	  –	  158.	  
 Micic	  D.	  (2001).	  Obesity	  in	  children	  and	  adolescents	  –	  a	  new	  epidemic?	  Consequences	  in	  adult	  life.	  Journal	  of	  Pediatric	  Endocrinolgy,	  14,	  1345	  –	  1352.	  	  
 
Meltzer- Brody S. (2011). New Insights into perinatal depression: pathogenesis and 
treatment during pregnancy and postpartum. Dialogues in Clinical Neuroscience, 13, 89 - 
100.	  
 
Oken Emily, Taveras Elsie M., Kleinman Ken P., Rich-Edwards Janet W., & Gillman 
Matthew W. (2007). Gestational weight gain and child adiposity at age 3 years. American 
Journal Obstetric Gynecology, 4, 1-8. 
 
Oken Emily, Huh, SY, Taveras EM, Rich-Edwards JW, & Gillman MW. (2005). 
Associations of maternal prenatal smoking with child adiposity and blood pressure. 
Obesity Research, 11, 2000 - 2008. 	  
Puder JJ & Munsch S. (2010). Psychological correlates of childhood obesity. 
International Journal of Obesity, 34, 37 – 43.  
 






Ramachandani Paul G, Lamprini Psychogiou, Vlachos Haido, Iles Jane, Sethna Vahestha, 
Netsi Elena, Lodder Annemarie. (2011). Paternal Depression: An Examination of Its 
Links With Father, Child and Family Functioning in the Postnatal Period. Depression and 
Anxiety, 1 – 7. 
 
Rich-Edwards, Janet W et al. (2006). Sociodemographic predictors of antenatal and 
postpartum depressive symptoms among women in a medical group practice. Journal of 
Epidemiological Community Health, 60, 221 – 227. 
 
Rivera M, Cohen – Woods S, Kapur K, Breen G, Ng My, Butler AW, Craddock N, Gill 
N, Korszun A, Maier W, Mors O, Owen MJ, Preisig M, Bergmann S, Tozzi F, Rice J, 
Rietschel M, Rucker J, Schosser A, Aitchison KJ, Uher R, Craig IW, Lewis CM, Farmer 
AE, McGuffin P. (2011). Depressive disorder moderates the effect of the FTO gene on 
body mass index. Molecular Psychiatry, 11, 1- 8. 
 
Sans JC, Hernandez-Martinez C, Esparo G, Fernandez- Ballart J. (2011). Neonatal 
Behavioral Assessment Scale as a Predictor of Cognitive Development and IQ in full-
term infants: A 6- year longitudinal study. Acta Paediatricia. [Epub ahead of print] 
 
Selassie Meron & Sinha Ashish. (2011). The epidemiology and aetiology of obesity: a 





Schwartz M.B. & Puhl R. (2003). Childhood obesity: a societal problem to solve. Obesity 
Reviews, 4, 57 – 71. 
 
The Natalie S., Suchindran C, North KE, Popkin KE, Gordon – Larsen P. (2010). 
Association of adolescent obesity with risk of severe obesity in adulthood. Journal of 
American Medical Association, 18, 2042 – 2047. 
 
Topham Glade L., Page Melanie C., Hubbs-Tait Laura, Rutledge Julie M., Kennedy Tay 
S.,Shriver Lenka, Harrist Amanda W. (2009). Maternal depression and socio-economic 
status moderate the parenting style/child obesity association. Public Health Nutrition, 8, 
1237 – 1244. 
 
 
  
